
ISP203A - Global Change, Energy 
Part 2: Group Work 

e' ..... 

Group Y 

Group Questions: lMI!·"ISEPARATE SHEET AS NEEDED 
A. Step back for a me!li@l#!IIln your group's own words, explain the following terms: 
Potential energy: Th~tteiid;-;:'I "'I'> ,,'.jut- 1,4\ s+Ortd u~ i" • 1-. 
Kinetic energy: Th<. en <.r3:; at rnot;of). 

(b../p) Gravitational energy: 1"\,<. e.n<l.r5:J C:fc."r<e\ 'cj ~rC\v;~~ 0..'-\;") 0,., "n ol:,~e.<:.t. tM"" O".loth ... o'qj",c;I-. 

(
I-. \ • J<\En<r5';l of "",,,thr 
1'" Thermal energy: Th .. <.n<r:J:j n .. \,,\'d ~o noo.'r and ~hos .. c.hCln':)e.s ' 

(Rip ) Chemical energy:Tk e.nt,~'j , ... \,,;'d tt, cha~e.s ;r. maHe.r/1h~ For~ of mol.,u\es. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

t:ner3'j VJo",lJ. c."''''''j~ ",,,o! f'r\Ov ... qu;dl.. ...... (Iflcrc«s(!..) Thtr< cuo"'\~ 1;, .. mo ..... 
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J 

t-v"";c.\"t t..'urH"\ol 

rr. to.... t-hlr< wo,dtl I:.~ ",on pr~<ir :-1.+'0,..,. 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

p"\c,,ti.1 '3rC\v; ~c\\'o"ol ""uJ'j would ;"trws< ~~aus. {her< <VOu IJ b ... 1"S5 

lev"!,,,r«".'"" l<Aoi"J t<> more t.,,,tcr ;,,·~h ... ~ro\Ana Si++i~3' 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

Frsf, c. loocl5 IAJO<.'leI \'~Ji~ to d}mppeClr. lh"", i"+,·\t{~l"o,, ",d ru"o~~ woule! 
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\>.><.-Icr <.()oul.,! jy.s + , (t ''''' OtC!.<lI\r. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP 'In / II 
Student IDs bers Present: 

A3'~l977J 
- A ,/0'/ Ifl!./d.3 
A '1;1.&'377 0 ,/ 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 
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B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

d. Clb"'''' ro.;";"5 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: '5 fored. EIl-Ei',j!;} 

Kinet~c ~nergY:€I)v-tlv) L'I'o C'n01-«) n 
GraVItatIOnal energy: "I L _ 

"oH~ TY',«'i- \11.,\ I S 010' - .L'< J...,Q.pJ'\',,-' Thermal energy' H \- TV > IJevr" 'I'-'-',J ~,~ 
. . e"" &t lrJy 

ChemIcal energY:f:nfrJr % A. 
C'\ ("r)O (;u 4 :f> C\!\<ll"- ~f'rV.!)-fs 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this cQange the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how ari increase in thermal kinetic energy would impact the water cycle. 

\\l'\ \l\cnCt ')(; tv\' ~(\V\,,\ ~\VI (.~ C W<L ('':\''') w'\ \ ~d 6 \"'Ok 
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C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

~6\..tLJ,t) wov\ 01 ~",\I(, <;\o\-J fA \oiA.!' ~ ~1'-tH>-.\--v.-L c.xX lx..-<:..4 
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~~~, 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

'\~I) v·u \1:\ ~(\<- ~...rt.! ,"",,,~u\..t,J \'" h C.'(I-.,Sf~· 
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E. Imagine the temperature of surface water in Michigan decreas'es suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

1\-,) v .J\~ tv.J \., \'v,# V'e <, t [Vb'l\. 0v0. \;..~ ~ kt\5; 
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GROUP#:X 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
Stcrfw>"e DVr>-0-,I",f 4ti~o 1:113 ~ 
f1z~ 1M .s (,v7(1 A'll b :'0 "q.3 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

S('(NJ(~O"lJ.l '\'Odv,o' \ ~ 
G ftA.. \f : \ ~1l}feN\ ~-ekC 

O<JO<J 
O<J 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: J-/OlQ.d fi1Il.Q, ~ 
Kinetic energy: VY\o\)~ Q.!t)~~ '. hey-
Gravitational energy: dr().D0'> c>loJ'tGlS -}f),SeJ'o .. 
Thermal energy: hQ;)lA- ep,\QJ{;,) I 0+ M ()\J ~12.J/1 T 

Chemical energy: Q,\/\ ~"1 W~ -}fl~ (,k'Wt~ (~ 0-(- /oAf) I~v..;,}§:;" 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

fYm~ewA€5 v0\\\ b~ YV\b'J~ +087'<£?r be cou-6{? 
0+ -\::0i2. v\Q.cd, 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

Le2iS ~(6~(j)\0J1Vh be,~ fV!Qre 
~ \n~ OHI\Jn)~ II'D~€Att1 \(] 

II) c.:<. 
lk'-.·) I 1 \,,~ ~ 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

<stop \075 

p0(C~ pI )6'0i oM 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 
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ISP203A - Global Change, Energy \\11\\1 mee.t Dhd 0'1 
Part 2: Group Work /'iOlCl.Y\c!o, r-re) s 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP#: 
Student IDs of Members Present: 
A 4-2.\'054'2 ~ 
A?,<l'f 'ige u 

0.. '-I 'I 01 gql (,. 
1'1 '2. q "1:5 ""f'115 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

(\''bMld s.\Jfc\o.l;t woj~r-") 1I'V"'ld Su.r~te 1AJCL>tQ1) 
r--l.;;r,*~®~(UW Off 

o @ eVoRDr~l);~~-1 

o IY\·\)i\i-'fcO.:)!\ ---I 
(\\~d S\J-f-¥tce WuJiO.-v- A;5t \I~d5f~ UJCttQ.f 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

CD CPf\6~.~:Hon ':. cheYY\tQM fD"l',ehh~ -") }0Q.r01cU . '. 
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ISP203A - Global Change, Energy 

Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: s:~;ed ehen.~'1 

Kinetic energy: e'lle'CO" Q of" ,'" ()-'rto r~ 
~H . . 

Gravitational energy: e'(l<>,~C!~,\ of'.. 0'0.\ f:C\-£ \..0\>ct. I"'lc-S.S 0'1"""0<..\.>.>" hl'lf''''1I\er 
Thermal energy: e\(\e{'~,-\ -\-h,~.!r V""e 51...> \\..., .fro,'<'- 'N\O\/<I.,,,,",,vr," of- 'l"t\o\ecu 1-c..l 

Chemical energy: €l'\e"5''> ~"\~('r"" ~.ht. (\" 'fn"''''\t\::\~.,:~!',,,,· <Ii- ',"'"<O~~, (..u \-(;>..l 
'';: 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 
""t'r\~'I"-V ,-",-,o"lc!.. ~ <::J..\o.. ;""'V'("'~~ \Y1 eVR'pol'('\'h:01!\ .W'r\l.,,/"I ",",ou(e\.. 
cc<vS<c 'v\0-KI- ,,,,,e.,.Ir<..--r \ . .,., ·\..v, ..... ~ ..... ~<3s(lh<W"'<e, .. '., 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

,\h-e.'<'<C. ,-,"",0,,10 " .... «"n",{"<'.. ('o()CI~""S<A",,",bfI, I c.Cc'-l~'(\,\ 0\o~ c.\o"'c:A.S 
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\'n"V"eo.:~~ ~'" Cpr]·:h" .. -rt'?'(\cd ~ho-.;)-<t't)~"",,'-I ('Q\.J0" 
.. ,. -J J ' I Y\ "'I Wto-1"2 

P'('"GC I, P \ .;..c,,:\'" ;~tV J 

-.... 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experimen~ that will help you test your ability to reason about energy. 

l\.f .e'1t(A(,lOIO-'i'\..Or>. ,<;:;-h>rs -\-k.vr«- <...uO,,\r.J 'De. ~es!;' ~.(-c,v vo..ipO/' tV') ~ 

O:\v-o.o"",~\ ... e.N"<o-,,~sai\.G"" ~\d !'I1~\{"("c::.....'V;:. ~ e.>reo."\-\:'U~Hc 
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~ C ov\ct 1Ot..'(A.'''I'~, o,f ..Ic'he'f'J"'l\c .... l ~.~';;>n:vL'\ ~ 

o<.l-

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

~ '\}..) 0\)\ cll(\-\- '0 e r{I(\~c.'\f\ -e\iCI.\-:;'i "'r'.A.h~'i"\ J +-I'ux V'I\ "'-I P~'i"U\-MC<. \ 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP#:S 
Student IDs of Members Present: 
A 3"11 'Z7'-t<{,\ 
A4'2.'l 2.CI 7-0 

.~:;3S\oSSC 
/fY2,J.94 133 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

t.o V\ c\ eN ~ """~ 

0) A-'> -7 L,'\,v\ J 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

&0 lc.\~e U,",(.\.~r -\-v-ry-., tl'\.~ \V\.>.,c· Ct ~o.::' \.:\sCl",,,,;q,h~f\) 
Thc.0"'C\-\ y:.:.\",~.\-\,,- -" CheYrVI cel\ p;:'KV\h~\ 

,), liC\Li,l-t wetHer -~,-t\ C\.o();;\. -h;s,-, (.~c,e. . 
c,j ~o.",-\-C,~c",o,i ~\ 'C\-<:,,~c: ..., ~vu.'n·k"'<:>""cd \~""\,,,h"<.\ 

4-~ s->,..fc'<:';e. vvCA.'Iov:" -~ 'J V'O",,,,Q.. '-• ..;;<X~ 
5 \co(,w,-!-e.l.ncr') ~c \ 'P () ~'{\ h c~\ -"l C& 'f&(VVI,c.c:t'\.Qt\ .. <l;. \ 
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ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 

P~te~tial energy: 6rlMfj~ -f/'tt!t M ,6trJytolJ VNl\C{y rut ~ut WtMtI..- YltW~ 
Kmetlc energy: 6YLfMJIj OL¥I obJet); VIM d.ML -fr; Y1?DY~ 
Gravitational energy: E?Y!eNfY +hlIt::t b~J" '*ie.~ to_~"C/1IWl--
Therm.al energy: fi~~ N'L obj0 .. b hM b~ oif.R.t<l -kmpwcul1M'f.­
Chemical energy: b/1.ll1~ ~..fo +hIz., 1UY~~i"(l»t.t ~ cUtm'IS 4' V\1IlLe..c.uA..t..6. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

--rItw WDWd.. ~e, Yww ~~ ..w ~ iM.WL ~ C(~YtJtI a..n 
.U1 {)(f. C\M.... iN1 -W0lf!5Ya.ti6Yl 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

~ trYU~L1k oaOeP.t ~ ~ (()JV\tcttWvtoJ ~oj ocr WcUJA-iJvt ~ 
cUmoAfI'tvtJL.. bj CXfC!.kim3 vn tru.... tWu.oL<\ iN \1J eJ(l wau..t.c{.. 

JJ..otrJ tv WlfuA.. ~·hA.Yt.5. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

16 WOfOYcW0r7 ~ -f\rlL \AllttM.. ~t.\J.., wCJUAoL kWfJ 
ci- +twz.t.. [AJ01A.lct b{.. no fre.e.ift~m1 o\».t, ro Oc.. ~ ~ 

'-flwt~ ~c., ~~. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

/11M wovUol otdut ~~ iJr1 ~ W~ Ojeu..­
bu~ -\.J: lA)~ be.. c,6l.ol.vr wYulAtl .bo<oUl +0 

()L ~ If] ..eN~ tUUm /oe..c~ tNt> ~ ~ 
f6..rn;hc, ~~ ? wOc.f«o.twtI . 



GROUP#: 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
A aqQq.q0Z!P, AJ./.O:f-IJ 1ft> V> 

A. As a class we reviewed water cycle processes. 
AtfDbffb{p~Oi A4-010'h9-1 

1) Label these processes on the diagram below: 
Evaporation, Precipitation, Runoff, Condensation, Infiltration. 

2) Label the water phase or phase change associated with each process. 

~ It S t ttJ~ a;tWv1 

~{)~ 
lI\I aAJ.IV 

£-

kk~if 

C><JC><J 
C><J 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

2 . C:-Lo M.. -fwrril YlJj . MIlD j) C()A ol 

~({;WittW~ +ifienta.2.-'t Gr'CW'fioncJ. ~t-

3. Uq,lJioL MVlS Mtro 1>t-~tJu1 
~ ~c... -'t ~eoJ.- -Pr,+tmu1~ 

Lj-. 'S'11Q.{Q, V\Jafu- ~DU ro ~vW..YtPL \J\I~ . 
~YOV\I1~ ~~~ ~VlWlf~&ti1c... 

<5. c.:w~ V\f O\.J;V,I ~ 0Ul to /l..UXt ~a . 
Gv~r~-?oftrlb~ -1 8JrtlWlf*6YlA.-l Wtu1 c... 



ISP203A - Global Change, Energy 
Part 2: Group Work 

*, ... \-~,:.;-~~;~,~ .. Jt- -,' 

~;. Gr".!tPfiUI;Uions: USE A SEPARATE SHEET AS NEEDED 
Jtn 1 •. ;hk for a moment: In your group's own words, explain the following terms: 

Potential energy: 'S t\> V eQ en ( Y GJ \( 
Kinetic energy: eno Cj\'\ of n,(j\\OV) 
Gravitational energy: 0 -\t( CIl'tlllll L nc r cJ '" 
Thermal energy: en e ~ OJ '\ O-f n e.C0+ 
Chemical energy: ennCj\Jl OT (J'ICH1Q1Il9 QtDlrvI ~/ m0l.-C:CUI-c:s , 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

morc \J...Clite\( wC2,l,\lc\e\{(\CUX-OI rc: l WC!tt\ U"oL\lCi tatt Jungev-­
n CGrclen~( . 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 
1l'l{'Ve. l,,<-J() L\ \.0 bl!; less. piecl PI tailUf1 tit WOLA 10 
CJ)r'\d(h~ C(1J (((C( Y' 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

U'iC':. L.lXlG l-e wQ te r ClK le. \A;CU (0 !;t'lU t dOLUl, UA mCJlA I-­
Chcpna';.( ll-wOUld not-mn\\nue 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

(nove: li1ermO\ enc:rC1"-{ W()(j 10 rxn(ceS~o.\(\1 wv 
-€:V Q ee,,(ctnu, ) . 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP #: A,-\~L-\ \ Lf q q () 
Student IDs of Members Present: ' 
j\4-3\4-3u,.\iTill f;: "'I l't r­
AY 33~ l~\tl 
1\'-\:''-\\ '-\0. q D 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

ly t.,\ '(\()f{ .. 

\\C\,,-\\d 
gVCl.V\toillYO\ 

pO'\CYI1\C\.S). 

C V'lCXYI lOt pO ttYit 
1 COIJcI'CnS01\On· '" A '¢ TO 

~II~ iYICY 1'YI()...iL 
P V ~ K\(\ctC 

Tn \<-l Ie t\c... "1\ q u\ C\ qrCt VI to; ""I 
porcn"t1 0\ \ \() 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use ~lilthC 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: D,,_r'J'1 <; h,......,1 I" """" ~ _ 

Kinetic energy: ["uSy _c;;us-<-u,t i~y.- ~ \I'\,lJ~,....<-V"J.. oJ.: V"Coucvl-<-~. 
Gravitational energy: f",,-"J'f b...-k,,~ t-wo "~J ... J~.-
Thermal energy: Cw..,,),! c..,s;j ~'f l-4 "",-<;"-<."""",,t of "",koJ L-ts. 

Chemical energy: ~e"",rs'l /'L~~ 0, v~ h eJ.,.-"", I ,"",( N-,"-~Hu" s. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

(PC,S -e-"'~'7i I "J <JW ~c",,,s.(:l [-€.S5 e ~">-t ck..-,.y-s Cr"'V ttfl 

(J <: <.. u·f"-

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

1:: ';'o","'t h--"r-K h...... -tk~ \ JUvv'"'<-c; '1 W-O" lJ "J-k",j- i-t..-L 

S r~ , s-\-v.A-J M", \ J).-./VU) '1' 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

[""",l,~ \ \ '1 h-.. \.N~0 eye I.e i;Jcv Iv! ~""J l..covvv- I-L... 
k.~ f" l". ~c'(oLe.J.. W ~I-t- O"~t -"'V<-{Gr'~\-Iv"\, Vl.O t/V.» ....... 

w" .\..er 
c.o~~ ~ "" \--1 o~. IIV() .'\r<> '""" ~NCU t f "",j..;.,,,,, 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

14, w",kr ()~cL.. lJ.l~u to! k "51,,~J d •. ,",,,,,. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

GROUP#: f. 
Student IDs of Members Present: 

A -Sq ~oo ~ d..-q 
A. As a class we reviewed water cycle processes. A~05h(~117 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

0<10<1 
0<1 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy ~ thermal energy (latent heat of condensation). 

7..... vJ "'~{ ~ ~ \~"") +u ~ ~ ru J """ 

1>0 \.L",I,-..,,,J ~"J~1 4' K~\-~G {""''-51 It,rwvi~\:-I"/'CA,\ ~s~ 
3. W",,\-vr Ev~('~rO"\->~J L{.v ~ \)AIr 

\lJ~kl e-WA''JY -7 (Lw~k~\ (,-,,-r'J'1 (Pk-v CL,J-l') 

Y. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: 

Kinetic energy: 

Gravitational energy: 

Thermal energy: 

Chemical energy: 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impac,t the watehcycle. I 
\~'{e. ~\\\ tt rooYe t\lQ~aYQ..-l1CJ0/-1Y\O.t "N\\\~I'\'V\,r('{\O't~ C ()UCISJ 

C\'r{\ '\~·-\X\e. ('\D~S qfe YeOI,J~ fnOJCt~" ~XCJ PI ~h\ol'\ 'W,\lOCCur. 

+e\'Y\~~~,--e.., 
C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

-+1- Wll.\\j CQ\J"'::,~ -t\l~ V\~~"( W +(-c::a.e.. Of \e~s. yr~ c. \0'1R110n 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 



GROUP#: () 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
: -f\-4, \ 0 <1 ~ \Q "\ '2. 

A. As a class we reviewed water cycle processes. 
Ab1SQ0911 

1) Label these processes on the diagram below: 
Evaporation, Precipitation, Runoff, Condensation, Infiltration. 

2) Label the water phase or phase change associated with each process. 

lO\'\de.",~n(:)n C~Ct3) 
~ 

QIL'fl\q;!tOJ10n ~ 
l\\4\)\cf) . 

0<10<1 
0<1 

\\ C[vh:\ 
B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 
C (l'fldtfi '2,Q1\ CJn • . 

l) ('1Q,\>om:t\on- \,\<\v\o\ ~ (n\"(\~ 1'(\'\0 C\ <\ qS 
? ' , --1\t('{V\.Ov\ 'c \ '(\ ~ ~ c ....->r ~ he'(\'\; ~ eel (> M,1'""0'-1 
~ ~. '1'(\ Qi 10 hoi') - \\ \J' e:\ '. U \ ' ~o.te.l\tlCt\ q' ,n') \\~ ( Oljd-::, \,. . ' .. q n 

0. ". 'i-o \ Cl IJ \ c\ 1.'\ WI ( 0 ( c Ct 11 
1"'0..'<'\ -t-C.,:h'- (') '11. lA...' Il +e J' , . 

f 0 1111 cd -7 ~ fct v,1t:rH 0 I'\()\.J t \ n-t, h c 
"l ) r 0l\. at''{:: - \, q tJ, cl .(.(0 (V) ~ e "5 u (~ce To \, Cf'J\ 0\ ; ('I 'tit> e oc ~Ct)) 

~ 'f 0..'1. ~(J t..ef\ 'Tic\. \ -"'J q r Ulv, ~ i '(\ ~:h C. , , 

5' ') ~-{''':; 1-1-rO,'\")' 01\ - \ \~ u \C\ -feD VV\ -1,-ne.. SOvfClC t·\v \ \ (1\) Id \1'1 q Y7JVY\(1f, 

~mY. ~o-t-efl+1Q.\ -1 qmv, l::.\ (le..tlc. 



B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

A ~orc.ASe. ,.,.., ~pe __ ~ VoJO<A\.rA c,rc.W,C,. ""~ ~pu.rc,.l'·"4"", \t~. 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

Le2>5 ~M;c..~ eV'\?¥I'I';Yt \JiO".N\d 

~ \es-::;;, @re.ct{ol; ~.i~ . 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

J..f 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

~....r \.A.A. ... ",-,\DA 

1 ~"'t}~~ ,0' 
~" ~_...a. <=- ~1<,;",,~~ 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

Go.-s 

L..RI-"'f-~;S~f"'-(e. ""1#<'" 
-f ,-,,"'/"'. C),(~· 

{<'or'" <::' 
,,', '-. "'C­

-.I 

0<10<1 
0<1 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy ~ thermal energy (latent heat of condensation). 

3. 

\{. Q, ... (} ..... ,.J... 
i.4<' 

'5. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

,.:tll r U~r ,'/';··'~itf ...,~ 
Group QUi'i~~lotrs~S.,SEPARATE SHEET AS NEEDED 
A, Step bac~~w amo.lllEl~. ~t,ln your group's own words, explain the following terms: 
Potential enl¥:gX;"C:-D o\)Je..fi,.-r-l'ho.. ....... IrtOS <;;tored. eJ.1u9j 
Kinetic energy:-enug'( ot (YIotiCY] .fu c-I-h Ivvt -Her 
Gravitational energy: ~c(s5/mCl ~if 1'"dled.(fflt.S'r,ed CJ v--,:q5"~ a. I Ie'" 

. " d.i.A ... -, ,- r'hoJC-Wl errr 0,..- l'V\o ec.u. ..;> 

Thermal energy: ~u9,/ qS$'OciCl+e 4,)'-'" JVlC- . 

Chemical energy: U\«"9 Y 0..55 oUo..-t-e~ V>1-t't1 '" r~aj<., -:J /+r""" "rtj be"c:ls 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle, 
Wo..rlV1ef' -tV'V\p<..vo.-w..ves leqc:t -to YVlore: eNc~pora.-h'cn ~/V\ S\..l.r+~ce.. 

'NQ*-rs ~ rYlor<-- S'v-rfcu:Q. w"t-fe.,- ~"" (VlC(-t,"5 lJ{acre.r.s. 

M or e --\1-'1 erm. '" \ "" i 0 e.. -h 'e,... kCG.J-(Se C! s '-t'h c L.LJO +er- c £" 0. .. ",,79 eJ' ~r "'" ---tv> ~ e.. 
,'<; fe.S;s. S:Thr€'d e..Y/e..rgy C+M.rM. pOT) 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

te..cx<'<tse \1\ '1-h<e..rlvl. Cflcrgy WDtAld \I\CVeqse CCYldeJlSct-hCYl I 

wlrt .. ~ L-Uov<\o\ If\ueQse j"-o.v. fO+ -€.v1U9,/ I'" q-/-yv\Ospher<Z.. .. 

D, What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you, test Y0l,lr ability t<;> reason about energy. I 

Q~a Clt\e;M,c"',Ji<."e'hc. L lCl. 
~efMC{ I po+. e.ne.r.s'/"I0Du'!ol oec.r~qSe, IAj o..'Te.v wOlA- .e... 

3<rlV\U \' f"\ levU spots Ql'\d re..mclI't'lj c\ea d(A9' -ft:, q r\ .e>Cfy-uYl 

de...ue.o.se (t\ 9'10..1/(+0.-1<'0"0 { f.,il\e:hc. U1&9Y' 

. . 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

Mor-C. ---fhe/ fVlct I .Q.neJ11'1 10cu.lo( be Meed ec( -Iu -€:.,..va.p0.-a.-te 
---t-\A~ 5L.t..-r-facc wo...te..r. 



GROUP#: M 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

No.poro:hort .. 

(-l\IVM. 1'1lf..,. c."""". 1<"",) 
rlL41o!f: 

(5i'C<u, pot -> 'J ,c>v'i<'-"') 

M,t( 3DS 31 0 
1"',17 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change. Energy 

tw&;y1;i~~roup Work 

_':tGf~liestions: USE A SEPARATE SHEET AS NEEDED 
~"~;" Step-rtack for a moment. In your group's own words. explain the following terms: 

Potential energy: s-fQfeo eYlJ,f[JY 
Kinetic energy: e~1 ifl mat/oYl do' 4r:­
Gravitational energy: an VJ;' ttl # ftL ~1I. D-f2 eYlp1ffl be-fv.Je,fVl -fo '(j ec-;.;> 

Thermal energy-eneff;j e '/./S11J13 be~t\ ~ ed S I Yl vno-h Of"'\. 

Chemical energy- l)g. d I J e()Q{B1 cAve. tDfhv O{rU1n~vnen-+ uf f1f£)/£cJg 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased. how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle .. 

'7'" f \/ t· ,- (J - § •• r ( ... 1 ..... ' Cr_t"<':~c:,. ",," II\C('CC'.\::J. 1 "\.t..("'1 .... I - I\.,';,..(~ .. '.t- eV""j) ,""0,, '''':[.f,"'<;,,->(, . .......,v ..... "" " J ....... 

(h t~ A·~.J~i Q{!- w-t'if l/ocr·' ;'1 fL"- ~.;(, 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

l
' i '\ 1,) ., I'~I ;~ _,,_Lc. 0,' y, 1 1 .... -(1 c {lorL... 
~.(.;:... I'..JJ.J,/ L.:;.f.._ Ie») el;~r~(r,'.~"l t'-"'· v"'" 

+ ' I' " ,. (t! ).'-:vi of\ "' ..... ,f·~f 
L.C-:fC 1 ... '-'.7-"') ~.H~ i<.,S.~ 9(A'-.rn'r,,~"'vl l'" 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 
Tkcre_ t._OI"J!) h( r;;" df.(t'C-<·:;,c ;"'} tl<.(l\..:l.t l "-"",,./ ~r"·\I/;}.~L'a-v. I p:>·k"t,tl/ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

i. I .• ". 

~" ., I 1"';.1 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

"'.- . 

GROUP#: L 
Student IDs of 
A'LI'l20US2tQ 0 

A'1i~39S35 : 
ft4W(9S7~l ; 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change assoCiated with each process. 

C D"~;S/';'A!: oV\ C~f))I'(,.1 ~~~~: 
C)J', ... ' k{netl

(. 

;"1{", ! 
, • I ~/. lI(, ! 

C><IC><I 

C><I 
~\. ~ ,.]/.1 . / i," 

/ )\''l,vl'd
J

-· ~rw/f(A1;;;n()f( 'nil ,~-----
/ (;(OV")-~,:cr ~TMf«fi(;?/)",/ fhfi;/7t/~ 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your grqup's own words, explain the following terms: 
Potential energy: enevS ~ S-+O~G1 

Kinetic energy: e n~ 'j Of motto () 
Gravitational energy: e.n~('c.3y --f1raf- cU-{cWS ObJ <2(+.s --te> ':::OVYI..Q_ ~~er 
Thermalenergy:en(2V8'j f(<C))<YI ~ yY)OV'ErYlRhT O-f moli?Cu IE?S 

Chemicalenergy:~'()e(9~ -fltJ1Y7 plaC!Z.-M..QVI\- of Cl.iOvYlS + 'fY\Olec\Jle~ 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

Tt uJoJlc( 5:f62d Uf ~. Wa:-\-e( QjGle be.[cw~e ~ 
hl(lMI ~ +,mper~ ~ -f2\stei( MOlec.ules mov'e. .. 
-:r+ ww(d OTIfj speed up 't1ru2.. e\,Ic:tpof ct+l<JVI / CO'Y1&sa-k<7Y) 
~ bealus-e ~ Ir\Cl~ ~rmC\l ehe.-r8~· 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

l1ure lAJaUld b-e fess lJllct+e(" -eVC\PC)f'Ol-flV1.9 ~~fdf\7 
\ ess LAJCr!-eri \'l +he ((oudS -tc> ca0se COVlck3~0\+(C7V)/ 
f7:?fCI p iiz;rnOV) .$0 ~ vJCi:f-e( ~ C((! c.e.. wavCd $rouJ 
OClvJn, .. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

1tr\Q('(? wc0td \o~ no v0~--k1 30 [\rL9 up IVI-to 
+Vu2- LloVds /fres h CAJJtfe r C01rV7 /V2 9 bacie so 
t:c\V,+h 0UOU 0\ \n Gl \Ie +Vuz- SOl VV1...Q c>\ VVI C<Jn+ 6f- vDC/f€r 
1:Xcopt- -+h.crt- Vlum«V1S /OYliVYIClIS uvculd dEJ'(I-e+e i-( 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

lnefti WQ)tcl lof' (esS -f1t2eVVY7.cd -e V1E'r~~ 
QV'ld e Vel pOtf-tu klVl. U\}cv {d -ret ke lC1fl.ger Win 1 c ~ 
VJCuld !11eqf/ 0\ d-ect/'@Qs(?' '11t7{'(V>C «lk. 



GROUP#: 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 

A. As a class we reviewed water cycle processes. 

A-L.{3330fG(=J/ 1+ 4202 'las(;' 
(14rJl-l0/3C?L/,; ftlf36OZLfs3 

1) Label these processes on the diagram below: 
Evaporation, Precipitation, Runoff, Condensation, Infiltration. 

2) Label the water phase or phase change associated with each process. 

IQI~ 

~~;~~I~~ii~j§~S<"~ 'Vr~c'\'Pito.tO\'l S fQ.VifCtho VI cd po tellti ~Ifo 
Kineti( 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

2.. ligUla uJGI+c( -tvrVl'lf19 in+o VCl.PO(' wctte( 
1\rl~(vYlG\1 Kine.tlc -7 c\rLQW1Lcc\l P01-€Vlt " 'd [evo..po(,o.,.tlo0 

3. Hz- 0 {VI (loud 'IVInJ WCl+er CJ'{) 8 ravnc{ . 'J.--l 
4- ,'i?r'€c, f n "1 I loY) '--t$9Jfafi'. f0+-entl~I-7>+'iie n-l KiVl-etlC L:~'@'f'Nf?+C't>7 .9 ('G\ V I IOVlai =':!::J 

4. Hz-u on 8(CJl)nd +0 HzO in Soil 
'(j-raVifct tiOVlctf kin-eflc [i of-I (+ro.-r(on J 

_J>V'GVVlC( 
6. HzO t/Il ~~ -tD +IzO If! tafu>. 

u-ru Vi hlttoYlClI ki V(Qf' LC C f2-vnoff ] 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: \'(Ie v'(\CY30 '6TOYcd \1'1 al'1ol::>Jtrt t\'lGl\" WI') O-c vsed 
Kinetic energy: Th-t Wevgy ClI'1 ODJ-eCt has INn lie 1,I'Y\Oves 
Gravitational energy: TI'l-c W'cyg~ tv>at at-woos 1- orvec1s togelV'rvY" 
Thermal energY:1Y\-G vYl-e:lrffi :comes from nO\!IJ ftlST tnt. molecules an: V'fIOVIVlj 
Chemical energy: atoms (And mo\cCOle:s ClYTClrgcmont- drCCIClts 

th'C- eXVx9Lj (I/Ylo.s-c 'cnanqe, DOSSII?IC) 
MAKE SURE EVERYONE UNDERSTANDS THES'E TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

To mvcn 'Nota \t\lould eVClpoYCltc clnd g-ct wap­
p-eel 1\1 me, Cltil10S pner-c DtcC/use cm/-ev tcm\2S' ewc 
needed for Conclcn3Atlon . 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

mere \!\loUlcl P-e a lot less \NQt-oY -cvapovCltlll19 
WHO tnt Clim ospncr-e, so not n-eCi YI~ CIS IrnUCI'l 
Y'J0\tvV \\1 C\ t Will nave pott;n n Gil t11'tV9Y to 
mIn I runofF, etc 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

Tnt WhOle V\JQtW C~cle V\JOUld\?y-eOlI( 
d,OWYL 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

mt \NCltvV WOUld JaK-e IOVl~ to 
eVGpOVCHf lie I r IS colCl ev. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP#:J 
Student IDs of Members Present: 
A L\ 6t>?::>8 YYlo A4l0\..Q '1lQ 0 
1'\42-'2-0-+3(00 
CAye,t:O/iiQ() 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

-J COV1 densGJtlO 11 

CnemlCclI P0\a]llC\\-) 
rn-evrnOI cna93 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

L. V\l oto( Arom tn-v \Clk-e (,vOPOvC\tC3 I\'IW tne ClfrnoSpl')e'(e, 
th-evmOl\ KIYrenC -'1 CVltnllCClI POlcnho\ 

3. conCilcnstCl lIqUid V\JotDYf'c\I\\n9 from C\ clOud 
(Ih CIY'0PICto) 

gmvl/onoYlo\ potOlIlCilI-) 9rCilvI tGl"hoDO\\ \<1'{\-cn6 
Lt INOtr-cv novels oveyh\\\s and l(lrome\ql<,~I(C\\\I\) 

gYClV\tclt1oh(il\ pOT-cnno\-) 'di(C\V\ ranohO\ KlrlCilC 

'Jo \f\JCliC'{ gets SOCIKt:0\ IYJ10 Sol \ 
gmv1tcltlollOl pbtennClI-) gVOVltClhOVlc\\ 

\(\Vl-e\)C 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a momynt. In your group's own words, explain the following terms: 
Potential energy: ·-;A(l'<J, eM~y 
Kinetic energy: efLer~'t ~I\. 1'(1.0+1-0 <\ 

Gravitational energy: e t'\,e. 'tl'L \-kl.\. \- f Ii \b t~ ~b) e.cts -/0,,\ « ~k er 
Thermal energy: 1(11~"~1 o.e.:- h~\-; ll:1I~1'<\.3~ k~nd·ri'.. ueE'~~ 'iJ-G= ~{€(:u l.es 
Chemical energy: e..'Il~1 ~Wt\- .0ItH-s ~Il +~.e.. cktI!8~!Q,IT<!1'15e~e'l+ o{ q.J-c...r~ t~V'(~!elA'5 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy '("ould impact the water cycle. I 

f.f c~lok\ 4f:.VllftR1.k"'fS \1\C.flllS,;od) the... Wetter c..YLk (A}<CJ.ttct U-+-:'/,ce 
VYLv-tJrL l"Vlb,t. i-he rt11 .. tt\ Clttl1lY ~OINL t..VtoLporcc\-.'oI'\' 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere . 

.It=: \-~er~ OJ<\.';> Q ~,ec~e..j}4\. +\t€'II\.<tl eli e.f'~'1 ~>\. the. 
~YVl(jsp~~~) -!-\,Hl_ ,0011 t~ b~ Qtl rollCHct"Ot- }-f\ C)(o..It~ktt'o"-l/r 

\lDttl\\-tO-\ n-\; <voJe( ~Yl 1-\LL a..\-.n 0'" r h.e r e -

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

I(. e~<t!P"\q\-~"- 'O/-off€C\J +~e..re.. <A>~0ld ~e.... C! ctect-eliSe. 

~I\ fu£r-01tq,l k~~c cttt..cl cul ,1(tCf'..eClSe..~.t 3{,CL>J '·kJ'~OIl(cr/ 
~~+UJ.Nt~ e 1'(£ {' U ,( .. 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

l~e.\L U) C9,lt be.... It'1. ~ttc..rt.lts e )1\... V tt\1,/-,l~qf.t'O II.J({ IdV/.e~,~c 
Q.v\'~'{'~i f-'l \it~ t\3oJe \ eyd ~, f{Y{.d it ~e( reqs\, 
IA ~11l\t\\o,~~o IlOc\ fctelttl'Ql. 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP#: r 
Student IDs of Members Present: 
fri1tMGtfO /I.I.(Of'f()1J'~'1 

.(11<\ 000(" ., 3'1 A 11 '2Ol1114 C\ 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

\ 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

'L, L\t~ ~A V0o.ter ill <A, do"c\, ft'(!(,)~ \+L\.hf~ 
Gr<tdlthoo\.<tl petel! kl1.l fV'1C---';l> ~('Q."'tk~)CIlql h'le~.''-

~'W£("t& wo.\-e" h'~krt~ fV1e~,-o~vt& 
b.~~ tk~:-O~ll\ kllt('-t.~c ---:) 51'a.\I~ t«J~t> t/C!/ fO}f 11.~'c, I 

lL Liot~, ~tl~~e(- ';1\.C·\tI'Ci.~iVlJ ~t. ,ire>~~C\ 
(;1'~~I\<t~~Dfi<{l f0+eQhA ~_L1('{"\'~~<\-~i!<\'\ hvte+,'C 

5. L,ttlt-d ",C{~~\ r"N]in~ Cl-t.f"-'~<\+O +he 111' ke 
~(Q~ \\-tIko(\'l. \ bri,e~;d..----'> ~tl\cl~I:ct.~~I}>Vt\ I?-{'''le;\,f{.., 

b' Lt \t'~ "'-'tt~ev- ~\lll.fOfC1~,'IItJ \~~ t~-e tl+WI",sf~W1 
~~ fll'lQ\ k~Qd-\'~ ~ c\\e vYlK.t\l fJ-Oltnl .. 



ISP203A - Global Change 
Energy 

J. LjS 139L/WD 
A Lj()'((QISLtl 

,(JI 3CJ QQ'S"5S2 
,~ L[ D2 50D2Ce 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potential energy: cnc(s'f <;;loved due iLl rt:-s pD51 t!un or curCt1se rne(1L / 

Kinetic energy:ef\er2G\.j clue: tD IYIOVErn()(1t. . 

Gravitational energy: r~' j{ ) the C00111{-/- \1) pw I C>f pus I'\. bbJ->c+ 5 D {rf' ~'He( '" Y. ~;'t{ c.rcli . 

Thermal energy: ( j() eY'€'rS'I +htd Y.Q:>UIf'$ fi-u'Y'l m"v~.tv() f M6~ (U~. 
Chemical energy: llAf...K)Ci'\QI5'/. ..yrw h dLLQ. l'D ~ <NI'VCv1P~1 .~ c..n~ f 
M"Vw-\~. 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 
On in<:,.YK:a,3e in +e:m~VC1tUn:: V'JOLllC) cause:, 
o h uye 1 rn ~X)C-t- on -\ re \N' ate:r- C'l c t:'. \)e' JA~ (Jd. I n9 , 
on ID'{QjlCYJ 4- Cl~Vl1 of. Wcdc( in +hcu- avcCc 
+~v.c.- i)\JOjlcl .'0'e. move: Qf less vve-q Pl~a.n!l(\ . )lcnv1h/ In tD('\~s"n,r 
C. Imagine that there was a significant decrease in thermal energy in the atmosphere. '* ~ \f~uvCt\l."", 
Describe how this might affect the gravitational potential of water in the atmosphere. w~wC\ In.Uecw: 

Less\reYlf'O.-\ tnerq~ would dccveCl2e' +re Q mWn+-
of. e VCl.r::OYOl1'i?-c "I-- ,Ccrct.erlScrfto" tfllfUCY\ Wtul c\ 
u Ih r0c:t,jel,+ e: C-t- ~ he a mw.n-l uf- precr PltCltl0ll. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

EV(lf0(cdlOYl 1'3 a {'{IO-In fQctOy \ (\ +he: \No-te=-r 
('-iele'. \Ne. YXhcvc +hQt If eVCL~{ot1(j1) 
wefe.. to 3;1'1) p I 3D \NDll lei tr--e- v-c.s-\- of -\- he 
\f'I ~+e:Y C ~ C' f" ' 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

'I f +re:.. ·tern re rO--1UVe:: 0.(: +he: -SUf-tOce 

~Cki~( weV-e.- 10 dClVeCc'be 4- 9~+C()lder­
mere, \f\lOLAIc\ IX I-e'SS eVOpD(Ollu(l, <:>(- less 

+-rE:.flblo.t .-cne'Vj'-l -\h(d.A9h~t ~re eYltne 
~-e( C,/ le,1e \J\J\rucj'\ wOUld) 01 VCC-\-I'--J e-t + e:c+ 

CiJ Clp(){ ccn ()(\ 4- Co\,\dcnscxnoY\. 
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ISP203A - Global Change 
Energy 

1t461oq44o 
A40'OLo 1f)4 T 

f\-L/O ($GC'iZ(P 

PART 2. Group Work ~3qQCjsSSd, 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, 'Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

(J CJI ('OYl~~Q1l0Y') 
~zp 

.fJreUp i-ta·tl(Jl 

B. List each of these instances of water moving or phase changing below. Indicate 
which type(s) of energy are involved in this movement or change. Use arrows to 
indicate when one type of energy is transforming into another. For example: 

1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

d. A-h-nD"6]:5hQ,(IC 11Q.uld lD£l:te,r f->M\Pltztn~ tD '5lvlf~H 
('y:>lJterrh,c:d 0tlUJ1tA:h en cU -/ ttnell (, 9T'CW t+Mlor1O..l) 2.() 

2>. ":)1AX~~ rlw ftl.,r\~.ff 1-t a..n~}h.Qr ~1=a.C'.~ rQ.SUVc5W" 
(g (QJ) j-t7ch~1 pvtent1C.d ~ 10m~hc. 81M ltutl cna.l) 

L\, SlAftil~ H r;JD \(\ h ltro.:hn~ .t\) 51'ow1.(\. ~ 
((5(0» ItruL~ttl (c)bnnnc0\ -( IClneh c gllVJ1hLha'lttl) 

5. IlOOd Ha-o eJJ~D(CLil~ stv tthn0~pl~ 
( bnehG +hJU~ . -:::, pvtenhcJ chLm \ W) 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
P~te~tial energy:S>h>r-eJ\, elVlJfJ' 
Kmetlc energy: ervw /1\. Iltah"l\ I __ h,) I 

Gravitational energy:12j\V'~1 i-'rL,t p,\b olojeskJ roc7~r #Jroyh "'.~:::. 
Thermal energy: e,,[\.U~,1 to"" k, ~ _ 
Chemical energy: ~~ ~\~<'\ <\l-t..- b~'\h,,~ ~ !:n,,,J) 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 



GROUP#: 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
{\~\~l\~'\"10 Jr,/fJ-d-.l>'5d '-l I 

A. As a class we. reviewed water cycle processes. 
A1fJ7jlq~ / 

1) Label these processes on the diagram below: 
Evaporation, Precipitation, Runoff, Condensation, Infiltration. 

2) Label the water phase or phase 'change associated with each process. 

, " ( 

\!{/I u QVif\'(lr" \o~ 
~"'rcJ"k- ~ Y"'f~\ 
\~ V\.(.. , (I, 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

f~-l Vir!' ~\A(Vr'1~J\ ~ ~ f~\v;\ --? ~r~ ~,~hG 
/" .~ 1;\>1,) c.ol\~\"D{\;:P ~ fotel\~'''\ --=J ~ffi~\ ''Il'f\.t<hL , 

\ "'I' II' i \. t\ \ \ \ (".,' I, (~fl' ) 
",,,,II!' ~iU..~,n.,\'l)f. "~ 'n'-erl"l~ (h'CN"';' -?J ~r.v/,"..,,'t~.,'tt/\t/\"l"- ~ ~Wll.~ 

.) :I~\\!",t "1\ .:::, C1C~~ :h,h~,J f1U\\\ <-1 0Chi'l"" ~!i ... ~l ,~~eh'" 
\, ~ , " . 'i I \ '/7 fa 

;v,~ ~"''''or.t "='~ ~\"Il\.,·t •. l -~ 0\'\/1,,,1)1'0. \lIkt-



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
P~te~tial energy: S ir&f't-J e "Loa '( 
Kmet~c ~nergy: ~Il er\j y i" ... 0 M,I\. 
GraVitatIOnal energy: efl (r~ y 41-J.r..v 5 tvt? Cl1 /~" J~ l0tf! fLu­
Thermal energy: eJl te. y fr~..... ~.J-- oP- _, a ... (s. 

Chemical energy: el\.~~{ h-Q'" h<.. ~k a~M ",,1 ,..../{(/,tl~s 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B, If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water CYcle; 

H,yk""~ro.lw<- fAJ/., ih"..e., eMc~y go ftc.... C'yc.tc.. i)"V-! 5~.JV.11>' 
IZv.", .. r l.c~ o-J<> .. J J 1r~((«; <;(tc 

Cv,,-J~ .... .,."J .. Ay.... .,J...,.. Ii k<t""~ 
C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

'l~~ o~IkL ov; v k./>-r u" h.r<... fr;<...-tJ It-'"')J k k<;s efl tr'j '1 ,'" 1,<- ""'" Iv Cy ( f.:.. 

CU(A.)"j'v;.. <;~w )"'w..... rv(/r",...~kA CJ"", IJ oicc..r<A""-

C J I ~ W (Jv- r J I\, .. c.r(.~ 
(; ~ "tAJ\. ~ .. r>"," 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy, 

1ur(.. I,..} ° "I'},:)... h<-. 0.. (,J .. /u c'(ck. f r- w",,,IJ:J., k 

O'h It-.- .It; reF I- ~} <;< I ~ I 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 



GRoup#:f 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
At;:Z38;sY6tf A 4-:,?, 6 {i7 ~ q 

A. As a class we reviewed water cycle processes. 
~abel these processes on the diagram below: 

All Z7 b6<t"3b 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

0<10<1 
0<1 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy ~ thermal energy (latent heat of condensation). 

TlLI,. .. .J V.f. ~ clu... f£ 
c k", 17 1S ~ '('k,,"' .. / Ii' E 
G r",-J. Pt: ~ (' f(/'.V ~ 0 



ISP203A - Global Change, Energy 
Part 2: Group Work 

, "~ f;.,;;., ,."",t 
\ ~~':(3r~up QQ~stions: USE A SEPARATE SHEET AS NEEDED 
, .. ' ",.~ step. ba~k'for a moment. In your group's ow~ words" explain the following terms: 
'iJ.,..,· 'fAntialen'ergy: Cuv\.lJf9 ~ gtD,~d ,*->I-t~ pos \ Ho" cLy:>~# O'f\[ Of UvYOr\3M'vlV' 

Kinet~c ~nergy: N\6V(L~YlMit: (;Cfti\;\~~ tIM- \9odAj t<> \!\cwt &VLU9Lf 
GravitatIOnal energy. (11\0.2>'::. c:YY (Q U),4 C) 0)1. e,,,ts to~-t\AQ..X 

Therm.alenergy:~O\Je.\Y\Ju\'\L o~ 1Y\ol.e.ULlU. tVHtt PrDWct.4- -UVl-Vrgy . 
Chemical energy'Lx.p.-.vi'-JA- Oil. ()...('cu;\'~G(,\ALV1t- of, rnou....u...LU-,L TO p~L:f 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 3 
B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle, 

{V\D~tLl\J4- WOIJJcl MDVr& fastvr iSO 0l{Ste.MA L}JDLt.lo\ iYl('Jr€O::;.e, SR€Q.d 
- lU..A.. U2> (\ <ie.Y\<:::R.-ti'() /I '* Y'Y\6 r.e... ,6[ Q p6 r Q --ti c:)('\ (LeM.. (Y\ 0 iStLu e o!--

rnD(~ Vry') 
C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere, 

\'DYl~Cl.tiOVt woWd Ij}.. dlt:C-t Pf~QJ~d::o±\.OI\ CDJU4( ~ 
wQ)~ld \oR- hi~r) +~.Q..,.fO .. e..-\ ~.e.... L.UoLUd. 

~ N'\Of..e... S rCLVvtCJ'-f:-\. 01\.01 (2)ote(\-t l QJ, 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

i { {lWi i4-- {\ 0 t \J Cl. VO j' au OIL I ~"iL- iA no eM.0v'{\ 'I uW 
0Dwnt1 oJc\- CJW\t CJV\CvY\~ forV\f\...<L. \\A.lAA I CU\ 6F ~ 
O+GU--'Y ~'YDLe:::,~.e..4- CJ-.,'{ -e..... t.,ffe l--l..cd . 

E, Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada, How would this affect energy in the water cycle? 

~~Ut().4.L ~D\.Q.tGlu VJ\)f1f::, \Ot. rn()~illj Cw.. (clSt I ~lA-

\JAA- ~ ((} VI-lCl.UO·{\CY..J \6t v\t-tl G, 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GRoup#:E 
Student IDs 
A '-\'Zlq0100 
A-~z,.UIIlrl -
}\'1 I 50302. 't> 
b, 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

r __ -R---'''H~.!i/~I'Q:(ll:J1(£'1<f -HWS IT· K -) C pJ 
11J.f'II.JRPiC,Wflid [€;I.? -) C':t.?] 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potentialenergy:~o\ fN~"i iVl d,VI~ DI:5jE'vt ~MGU~. 
Kinetic energy: M..OV{i\IU;fI. t of ~~ t !JlQl1cuhS 
Gravitational energy: Q.cW,9QX1 of '\}.CD. ~X'~-t5 uA:1hMo..~5 
Thermal energy: tLY\.CNI. MIl lllv.-W OJ-t ~ OiL COD LuA 
Chemical energy:~ 1!\,\'lII U\tI rt~-S ~ IA C~ III MNilw--
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. 

~111if\f\.e \lJ\ o\ll Y(Sd£Vt)L~ ~ dt~\f\C!ltM).'~ 
~ ~M.OLtn1 of ~ rt ltale.e\ f,tQM ..taD\ll ~ Q (') . 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the gravitational potential of water in the atmosphere. 

It ltQl,lLd V£MGl.lV1 ~VlilU l~ilW)P~~ t~ I ~fcH., 
~Ctl-eQ~v'6 L 1s ~M\OitlJ, ~ J. 

D. What would happen to eriergy in the water cycle if evaporation stopped? This is a 

thOrt~ experiment,t: w~est W ali~t~as~t ~~li 
~~ 1\f\1A-t ~ be YlU (~W ~r 

wUtr i/V~ ~ G\]Ml~ ~~ ltD ~tL(J~\~, 
l r twY~S; flQ. ~ Uf l-\4llMJ ~ 1& I'U) <sk1f1U ~ \\Ov -BVlf~ < 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

··Nl2fo 
MUJN:~~~ ~"I M ~ ~~ 
~'\J' ~~ \YltH. t5 Mffr0 ~~~~ 
~D" \~'ike cUAe. ~ ye[»LtBst~ clo OCLlll\e. 



GROUP#: D 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
N1~5'tOlP'5l A:~l59~2:0"f, 
N-IVlo 21 g-q 7 

A. As a class we reviewed water cycle processes. MOil 11 I I(; 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

'It 

0<10<1 
0<1 

'ttfll~~ -liq;;:-;-r--
B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 

2, Uq,uid ~tJ)U~~ I\.~.t<l ~(WI 4!Wrp~:; lt~Wt) 
il%r MfA, \ luI nrflc ~ c\'tQ\'\tVl L M.lWl tUVfi itA 

3, p'rer,vpl~~ (WI. fe,DnA c~ to ~ Sttrfttu ~ ~ 
3t((\vvt7vhCUl~ ~~~?? ~~vvi<vtlDvW lii~\1l/ 

t lmuMWl/~Ff feo/V\ SWlfAcL ~ to~NA DltZ- Q(etW\., 

~(Cwvl-q1~ ~~futitJ. ~ Sl2AwIvh~ l0i~l/ 



ISP203A - Global Change, Energy 

.. :;, ~;:~a..I't.,~,froup Work 

~\~ ... Gro~p&u~~~rons: USE A SEPARATE SHEET AS NEEDED 
tAo ,§t~Ml,,~ ':.l0ment. In your group's own words, explain the following terms: 

PotentIal energy: ~~vec\ wev'j!j 
Kinetic energy: ~~'j o,€- X'r\o"-o-fl f), m~r 
Gravitational energy:t}1f;vq~ thoJ- dva.,wS tf\11~ -£o~t1f..%" 
Thermal energy: fx\e.l-glj fu)ry, *"he i'Y'W~eA'1t 0.(1 mOlf'tlAl-I" 
Chemical energy:~.,e~J fn:rr. -the CLr~tn.Q,Yvt- oiL curol\'-.p 0 . .1\,0. l(h.ol.Oc~ 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic energy would impact the water cycle. ._ ~ -l-Prl 
\\vvre wOw\d 1ge- d-- lOvV~ cuv'&!AAI. + ()~, (J..>(J..t-e'1r ~ Wor' V~ -) 

-VY1~\\)ye 80\.L\,\)0Vv16 Y'CtMe. l{'rIO/'e, (he,\'nl'cC\1 9tJ\ e;rmoJ lh -the ().t¥nosph-e-re.. 

C. Imagine that there was a significant decrease in thermal ener in the atmosphere. 
Describe how this might a ect the gravitational potentia of water in the atmosphere. 

\h€Jce \POvvI<\ Se \eC~ CJrCU!11Ckh~ P&eMcUJ l h thk' 0. frYWSphefe., 
belQ)"kDiG -the OJY)'Ou..K\-'I ()~ ~VCl\-€Jr e.NOvpo ro:"l'rr; (}.f\O I::h0h 

t\')C\C\.~c;,,~ wov\ ~ be. ~CS(rl·.h'('(R.Yl~ leSS, 

D, What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

~~ OVOJpCYo.;hb-I\ ~OflRct/ the t0eA-~ I'h- 'ElM QiCLL(;\r~CU 
wow~ 'oe. yec\tA,U>o -to 'ce'vVij O\thOH sDtelj ~\cU."tOJI\}YIDJ.lJ 
\JJ\t;h t/h,Q ei\.re?h~n oF ... \C.e. '<YCA~t'10 \·~\..A.-oL 

E, Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

)\: -\:!~ £l}vv.fo'A:..JL lJ0C,_;\·e.l<r kvr.. pex O,\°hAr-Q dQ..~ OJ.)...Q_CJl, 
~ VJt7lA- \ d. IDc \ e9 s. evClf'LYc0-'L'~'" QPGJ..~, PV're 
~ \OCi1-eM'rlo-Jl €l:{f~o-Jl \C v~ \'''~ {;~"'Z:J~ If..-
v~ ()JMrv.o('r~· 



ISP203A - Global Change. Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GROUP#: L 
Student IDs of 

A"\ Lwo9 OS-
11'2. ~ I( J ~ .,; 2. 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process .• 

~eMtx* -') thenv-I(, ... 

~ ~,---.---,....----.. rCDnc:t~~OJ;iOYi) <Oil*'" 
~ (va..pol~\,q""d jJi , ~ 

f'l{ 
110. 1oD;. 

(} r'-tld 'l'; 

(/ "" Yo 
~"<{,(1. ~ 
Jh. q~ ttti:( 
~ 0'1 

1t'pq~A,_ 
i} e ~--c; >2 • 

q/ 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change, Energy 

Part 2: Gr~~eCwo~~h"~.J» 
Group Ques~ons: USE,t-')~EPARATE SHEET AS NEEDED 
A Step back'fgr.,a'mpl],)e~, In your group's own words, explain the following terms: 
Potential energy:'sttwed €.f1-e\1Qy 
Kinetic energy: eneno\1of \1>0 t:\Jon 
Gravitational energy: ~\"'Ier-ca';j sO~let:hcn3 has due to its. pos"lti.:Ot)/plae.:e .. 
Thermal energy: ~tu t. en-e..r~ 'd c;\.uf; to '(")"Iov-e.\'(I'e.t"lt Of \')"Ie:lt€CCL)\'€'..5 
Chemical energy: ~{')-er<a ~ ("VC\\Ii.;.\l~ t:h-e re:t;l\"'f;s,n£l\"fl~\"\\; Of lI"!ollec'u~es 

MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 
how an increase in thermal kinetic .energy would impact the water cycle, d 

More then-nal e-n-ev-ca'd wou..td b-e ~"'CICra-bt-e. to be e'<CI~'Iclt£ 
\e-.::ld(rt~ tn \'i'10~ \..A.f'al;eV· V<:l pCH'" ";1'1 t-ne. cu::m O'S..pi·llili!~. " ",\-S. 
'C'neansUh-ere vJould 'oe rno'i'e WClte.r i'lIva(,l~b\t ":0 t"-\~ c;!~ 
\;0 con.dense ('l;.nd o;;>n .. CloudS, 

C, Imagine that there was a significant decrease in thermal energy in the atmosphere, 
Describe how this might affect the gravitational potential of water in the atmosphere. 

kess thermal entY'<3\1 Nc>u-lc\ \-e'(lq to l'es.s -eva~o\Gt:LoV1 
\aec'Cl.~b-e c;he N'lO l-ecul~S; of u.ra \:;ex WOl.Llc\ not Io-e \'1)OvtXl<3 

f'aG.t etLou.CO" to \'A'C:\\ISfto.r l/h~ \i)qu.,.t:c\ WCl.t*.f' (.V'lto UIClte·\' VCil~Or, 
\'ne~'I': wo\,,\,.\c\ b--e. tess vJal:;e.~ va~ov aval\'2Ibti'!. 0:. ~o\"'d-E:nS.e ard 
-fOri\) ctou..c\<6 teCld(oca to tess. 'l'v-e.CtilLCi3-UOI") .. L-eSS ~1\:l"v'L~ClOnClI 
£-Il-el-g"d \/VOU\c\ b-e n-e-ed-ed to pu\\ urate.\' cOl..va.v-os, t"1"'I~ &)I'-("'2I<::e. 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will help you test your ability to reason about energy. 

\'rte ~-(' v..1 0 u.i d ~, a t. 'f .. e i:< \'\'a.(·"}; ·(-r., rT'-,,':;!r.:i;.o n {"'n::,I'·vc

", 

c..'<I-e'(T",(cC\\ 't""",\;,~e\'\l';"\~i~ \ ey'\~v'a tj t<) th-s.'YrnJ\ e.,\'·~r''U::J 
'-,}f\':'U';: "c~ (''/f( ~~,.\~'(.\:, ,-c .. ";hJ;"A{'t;,,Y'~-:J t'w"~"cc\""';;~~\f'-~r:i:J,i ~~"lc;r-"-l" C\;cl\,Je~~~'-l '~'§~'~>l_,_\ tr-:l 

y,,~:~,: , f::~ \:,~ \ ~:." Cf> {",c~:il. -\ r-~ f~~\J l (;f\,.t_t.- ,t~, ~ '" t.~ e'\f'i~~ \".~ C\ 1 ;!) t':.'L.f:::,;V'1\ or 

, cb • '" 1·'·~-'~f.''''1 ~ t \. \C--.·-')t"t 1":' "',-- f""",1/'~-i~ l.L)C')'---'--lc\ b~ v" \. ',:,.;;'i. 'i-' ~L\ '~C-''I ~"~"'" l,-' ~,._I .... ~-t,.. ",.,-d"'_...a, \. " ~ , '-\'4' "'--' , (0 

'9~c(.f.(cacCon Of' lCq uCd \:LJ ea c't;hS, SUY'tC! c. -e. 
E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

T {' t'n-e \:£\"I"'? £\<3(7l..q-e, c\"Ccv-e.as,«1 J t h~..-e wo, .. ud 
\>€ U::'SS t.:.~-,e "'1[1,'($ \ ene~~'d c\."'a -:'l'(;l bl-e • t'h-e. \\1o\€C.Ul,,€,-S 

,'\I \:\'"1-$ co\d·e~ ,,'J',l t)C.v , .... )c>~,u,d b~ fTl0V\;."8 '5 lowe ..... doe: 
\:0 tne \O'NeI( tfTn\le',CiiUA~b ;and there"fore tl,exe., wocld 

be le\;s e''Opc5ltl.tl.on I condel1Sat::lon . 



GROUP#: Q 
ISP203A - Global Change, Energy 
Part 2: Group Work 

Student IDs of Members Present: 
r. 1:. ~ , 

....-..-...-~ .. 
#. ~-~ 

. ~ 

A As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

'il ra \f'i..15a 1:1:0 na·, 
I?C 'd~'vL«I c\.Ol'1OI\ "(neOk 

ALI Ilj)l:l.K,. 
A'/o -;;<.<10 (Q vcC( 
A'"I5"''\'lO '" 
A~qqG6430 

0<10<1 

0<1 

B. LIST EACH OF THE TYPES OF MOVEMENT OR PHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 



ISP203A - Global Change, Energy 
Part 2: Group Work 

Group Questions: USE A SEPARATE SHEET AS NEEDED 
A. Step back for a moment. In your group's own words, explain the following terms: 
Potentia/energy: f.(\US~ ~c-e.O ~Ile..-~ pa«>\{\M, 
Kinetic energy: ~o1~~<L- o~ eAQfb ~ (h)Lf"O 1"\0\1 {),I.Ml;. i- {J 
Gravitationa/ energy: ff\JQJq, l ~ 6(Q,JJJ6 -rv->0 obu~ (0$&\ 
Therma/energy:T;f\e.[tj"{ 1:3&vJ2,~iY by lI\"\l~-r of Role.cv €5, 

Chemica/energy: ~OJrM~U\fI.-W\ o+- \JIolI&Cll\a.S \ju~+q QJ\9JSY 
MAKE SURE EVERYONE UNDERSTANDS THESE TERMS BEFORE MOVING ON! 

B. If global temperatures increased, how would this change the way in which energy is 
utilized in the water cycle? Use the water cycle diagram on the previous page to trace 

how 1=;crea~; ~~~ma~h:~rg~~iS;d~t~cI~p(ec.esS ~<j 
()~. Q,val~O,rQ;;\1(\f\ ~ CO;Jq;;:-SCdlC)l\. 

C. Imagine that there was a significant decrease in thermal energy in the atmosphere. 
Describe how this might affect the grrvitational potential of water in the atmosphere. :r=-r ~ -rlwMtlv UcUff.C! ,(\ 'I-~ t:UfY.Os:r~L\ 

Je..((~?1'5e./ 'rt UXt,ufJ ()fLcr(VtC,e.. t'kv-_~aJJl'lQ,:V~flq \ 
'PME:.(\;f)(~J o-f- \A~T<2-r \ ~ ~ oJ~O~f ~ , 

D. What would happen to energy in the water cycle if evaporation stopped? This is a 
thought experiment that will relp ~ou test your ability to reason :bout energy. 

~(q wot) \~ tb \11\\ (\aJ-cp oJM IfoJllJ!\~1 Ul Q..(yv 
\-V\ -\'k wo±U \/fe\t, I Mr) -110.:; ('0)''5 WOt.f\~ ~~ 
~ 1a/'3:~ tt~~(>t-- G-A-- p~~e~>e-( ~A-dud1j 
?('U'~f~·t<d·;~ rtJ~t-, W \ 0.·C ~ra:D~"~ 

E. Imagine the temperature of surface water in Michigan decreases suddenly due to 
melting of glacial ice in Canada. How would this affect energy in the water cycle? 

St- w()v\da---9J;'u-r- ifNjMOvl ruLifay bQ()OvO£,C/ 

( T \S ~o!Jif ~J ~~<L l5 (ZS5 () MOltcvle... 
~QV~ ,\Lif\Q;kIL Q~"(5 Y "')~~~cl ~~(()SC 
b (6~~cyJ~wli$ ~(lO{ ~ 10 eM 

~ iCfl- \I vs", +t, ( pWJcHd . 



ISP203A - Global Change, Energy 
Part 2: Group Work 

A. As a class we reviewed water cycle processes. 
1) Label these processes on the diagram below: 

GRoup#:A 
Student IDs of Members Present: 
A417'N37' A"I01063o?.. 
1t'11("'1'lO(}a A '-/)'57'>L{s'i) 

AYO~~~3?t. 

Evaporation, Precipitation, Runoff, Condensation, Infiltration. 
2) Label the water phase or phase change associated with each process. 

1 Ca ()~QJ\ '5 D.-h I> 1\ 

v G o,.~ -r=-7);1 Vi d 
G ~ U"\~ \ yotiM-\o, \ 
-r\-W r"~ \ Qj\ifj( 

B. LIST EACH OF THE TYPES OF MOVEMENT ORPHASE CHANGES BELOW. Use 
arrows to indicate when one type of energy is transforming into another. For example: 
1. Water vapor turning into a cloud. 
Chemical potential energy -7 thermal energy (latent heat of condensation). 




